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On the Alleged Presence of Efferent 
Fibres in the Dorsal Spinal Roots 
By D. MASON SHARPE, '38 
M y purpose is to present a brief resume of recent work regarding the suggested presence of efferent fibres in the dorsal roots of 
the spinal nerves. Particular reference is made to experiments with 
conflicting statements, so that the reader may have knowledge of both 
sides of the question, thereby tempering his conclusions. No attempt is 
made to give in detail each experiment cited; neither is any excerpt 
quoted which would tend to give a false impression of the original 
author's purpose; very often it is as unjustifiable to quote passages from 
a text, which are so misleading when isolated from their original context, 
as deliberately to make misstatements. 
Bell and Magendie concluded that the dorsal roots of the spinal 
nerves were sensory (afferent), the ventral roots motor (efferent). But 
as early as 1902, Bayliss suggested the possibility of antidromic impulses 
in the dorsal roots. Subsequent references are made by Fofanow and 
Tschalussow, Hinsey, Ranson, Miller, Hinsey and Gassey and others. 
Efferent conduction over the dorsal roots may be: 
1. By antidromic conduction over ordinary fibres . 
2. By efferent fibres of intraspinal origin which pass out through 
the dorsal roots. 
Anatomically, fibres making up the dorsal roots may be: 
1. Afferent fibres (somatic and visceral) with cells of origin in the 
root ganglia. 
2. Afferent fibres with cells of origin in the spinal cord. 
3. Visceral and somatic efferent fibres of intra-medullary origin. 
The various methods of investigation involve histological and 
physiological procedures. The former consists in observing degenera-
tion in the proximal and distal stumps after section, and chromatolysis 
in the cells of origin; the latter necessitates examining electrically the 
impulses passing out the dorsal rootlets by means of an amplifying 
recording system. Since the inception of the classical Bell-Magendie 
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Law many experiments have been performed and papers presented both 
indicat ive and contra-indicative of its integrity and truth. Of the contra-
indicative type perhaps the most radical are those presented by Dr. Ken 
Kure of Tokio University, Japan. Kure (1930) is convinced of the 
presence of efferent fibres in the dorsal roots, such fibres having origin 
in the lateral column of the spinal cord. These he names "spinal para-
sympathetic" fibres. He has reported many experiments over a period 
of time in support of his argument. Various functions have been 
attributed to t hese fibres. For example, those arising from C. 7 and T. 1 
segments (or some of them at least), are, supposedly, vasodilator fibres 
to the tongue. A subsequent paper (1935) illustrates the type of histo-
logical evidence of t he presence of these fibres in the rootlets, seen as 
degenerated nerve fibres in the peripheral stump, and as intact fibres in 
the central stump after section. Kure examined teased osmic acid 
preparations after degenerat ion periods ranging from 10 to 28 days. He 
stresses the fact that t hese fibres are apparently found as fine degen-
erated fibres peripheral to t he cut, and, conversely, are seen centrally 
as fine undegenerated fibres amongst the degenerated large sensory 
fibres. 
On this evidence Kure claims these fibres are not newly regenerated 
from the spinal cord as claimed by Denny-Brown, but exist originally 
in the dorsal root; he also disputes Leugaro's contention that they are 
non-medullated. 
Hinsey (1932) offered proof of the absence of efferent fibres of intra-
spinal origin in the dorsal roots. This work, in favour of maintaining 
the Bell-Magendie Law, is worthy of the closest attention. 
The first series of experiments on adult cats consisted in sectioning 
each dorsal root of the 6-7 L, and the 1-2 S segments between the gang-
lion and the cord. After allowing sufficient degeneration time, the 
animals were killed and the proximal stump removed and stained accord-
ing to the pyridine silver method. (A fibre having its cell station within 
the cord should be found intact in the central stump.) Serial sections, 
horizontal, transver se and saggital were made. The dorsal root ganglia 
of these nerves were removed together with the ventral root and a 
portion of the peripheral nerve, and were stained by the Marchi tech-
nique. The dorsal root were examined for evidence of degeneration 
after 7 days, 14 days, 16 days and 17 days. Beyond that present due to 
trauma, which extended a short distance, no evidence of degeneration 
could be found. "The fact that traumatic degeneration could be seen in 
each case shows that the sta ining was successful. Experience with the 
Marchi method in other investigations has shown clearly that the degen-
eration intervals chosen are appropriate to bring out any degeneration 
that might be present in the peripheral nerves." 
The pyridine silver method of staining used for the proximal stump 
was employed in an attempt to demonstrate small myelinated (less than 
5u) , and unmyelinated fibres. Efferent fibres should, of course, be found 
intact in the proximal stump amongst degenerated sensory fibres. Hinsey 
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found no evidence for presuming the presence of fibres having their 
origin within the cord. All fibres bowed evidence of degeneration, both 
myelinated and unmyelinated. 
In the second series whole dorsal root ganglia were removed to pre-
vent regeneration into the proximal stumps from the sensory cells in the 
ganglion. After sufficient times had elapsed the corresponding spinal 
segments were prepared by the pyridine silver method and examined 
in serial section in three planes. "A study of the longer degeneration 
times following excision of the dorsal root ganglia brought out several 
interesting points: 
1. When degeneration was complete and regeneration could be ruled 
out for certain, there were no fibres that could be traced from the spinal 
cord into the proximal stumps; 
2. At the entrance of the cord, the degenerating myelinated and 
unmyelinated axones were still present in some roots; 
3. Regeneration into the proximal stumps of the dorsal roots could 
take place even when the dorsal root ganglia had been removed." An 
intimate study of each of Hinsey's histological preparations is hardly in 
keeping with the scope of this paper. 
The literature contains many reports of undegenerated fibres in the 
central stumps of dorsal roots. Some investigators have found a few-
some many. Barron and Matthew (1935) contend that the discrep-
ancies in these counts are due to relative denervation of adjacent rootlets, 
for in a previous paper (1935), their postulate regarding the course of 
these fibres was that they originate in nearby dorsal root ganglia, pass 
into and up or down the cord, then out through a neighboring dorsal 
rootlet. 
After degeneration periods had elapsed following resection, the 
fibres making up a rootlet were examined histologically in cross section, 
stained with osmic acid. The activity of the central stumps was exam-
ined electrically with an emplifying recording system and loud speaker. 
"In the sectioned rootlets examined electrically impulses were found to 
be conducted toward the periphery just as in normal controls examined 
in adjacent rootlets. Physiologically, therefore, the conducting path-
ways demonstrated · in the intact roots were still present after the 
degeneration which followed peripheral section of the posterior rootlets. 
When examined histologically in cro s ection every one of the resected 
rootlets was found to contain large numbers of intact fibres. Their 
presence in the rootlets fixed thirty-two days after rection as well as in 
those removed only one week post-operatively, coupled with their normal 
physiological activity, argues that they were not regenerated axons from 
the resected stump or the anterior root." 
DISCUSSION 
Hinsey proved by his ganglion excision experiments that few, if 
any, regenerating fibres come from the corresponding dorsal root gang-
lion. Barron and Matthews, from the above evidence, concluded that 
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their undegenerated fibres in the central stump originate in a neighbour-
ing dorsal root ganglion, or as collaterals from the dorsal columns. They 
write: "Histological evidence indicates that in the cat collaterals of 
fibres in the dorsal columns pass to the periphery through the spinal 
ganglion without a cell station. These collaterals constitute about 32 per 
cent of the fibres in the lumbo-sacral roots." 
It is abvious that there are conflicting opinions as to the presence 
of efferent conduction in the dorsal roots. It is no discredit to an observer 
.in this very difficult field if his conclusions are not accepted universally 
and at once. Medical history illustrates that working hypotheses are 
necessary for any line of endeavor in research, and that physiological 
facts are accepted as such slowly and only after having been amply 
confirmed. According to Hinsey (1934) : "Due to the fact that the 
work of Kure (1931) has been rather widely accepted, it should be con-
sidered critically. Many fine myelinated as well as some larger 
myelinated 'spinal parasympathetic' fibres (Weigert method) were 
found in the central stumps of divided dorsal roots in dogs (13 to 103 
days' degeneration). They neglected to consider that section of the 
blood vessels accompanying the dorsal roots and a consequent anaemia 
may have produced the chromatolysis which they saw in the posterior 
gray matter of the spinal cord. The spinal ganglia were not excised 
and the possibility of regeneration was certainly not removed by the 
methods they employed. Furthermore, in shorter degeneration inter-
vals, incomplete degeneration must be taken into account. In failing to 
study the entrance of the roots into the spinal cord in properly stained 
material instead of in cross section of the proximal stumps, they have 
fallen short of the proof required •for the establishment of the intraspinal 
origin of the fibres they describe." 
CONCLUSION 
The classical and well-established views of Bell and Magendie 
remain as a remarkable tribute to these comparatively early observers. 
Modifications of their original hypothesis may be necessary. The anti-
dromic impulses described by Morat and explained by Bayliss are 
certainly present. The work of Barron and Matthews must be con-
sidered, but this awaits histological proof. 
Perhaps, then, it is wise to accept the views of the more conservative 
Hinsey, for the present. It is by no means imperative to say Kure is 
wholly wrong. But while awaiting further development in this field, and 
keeping in mind the above modifications, I would say, for the present, 
that the dorsal roots are sensory (afferent), and the ventral roots motor 
(efferent). 
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By G. K. WHARTON, M.B., M.S., F.A.C.P. 
London, Ontario 
ESSENTIAL hypertension is a disea e, or may be a group of diseases, of unknown etiology, characterized by a persistent and usually a 
slowly progressive rise of both the sy tolic and the diastolic blood pres-
sures. In this paper elevations of blood pressure in general will be 
discussed briefly. Emphasis, however, will be given the one large group 
of so-called "essential hypertension." Allbutt refers to this latter group 
as "hyperpiesis," while Janeway describes it under "hypertensive 
cardiovascular disease." 
Arterial blood pressure is the result of certain mechanical influences. 
These consist of the propul ive force of the heart, the volume of blood, 
its viscosity, and the resistance of the peripheral arterial bed, beginning 
at the aortic valve. Normal arterial pressure is, therefore, the product 
of normality of cardiac action, visco ity, volume of blood, and peripheral 
resistance. In essential hypertension, the pathological evidence of 
obstruction is in the arterioles and especially in the glomeruli of the 
kidney. According to certain investigators, involvement of the renal 
vascular network is the organic basis for permanent elevation of blood 
pressure. 
Hypertension should be regarded as a symptom. It may be seen in 
the following conditions : 
1. Essential hypertension, or hyperpiesis, discussed in detail later. 
2. Diffuse glomerulonephritis, usually associated with elevation of the 
blood pressure. 
3. Urinary obstruction with hydronephrosis or pyelonephritis associ-
ated with prostatic disease, strictures or bilateral renal calculi. 
4. Toxaemias of pregnancy. 
5. Lead poisoning 
6. Increased intracranial pressure. 
7. Polycystic disease of the kidneys. 
8. Amyloid disease of the kidneys (occasionally). 
9. Anuria or oliguria from metallic poisonings with nephrosis 
(occasionally) . 
10. Tumors of the cortex of the adrenal glands or adrenal paragang-
lioma, producing paroxysmal hypertension. (Mayo reports cures by 
the removal of the tumors.) 
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11. Syndrome of basophilic adenoma of the pituitary gland, described 
by Cushing. 
12. Hypertension occurring at the menopau e. This is improved by 
ovarian extract and is considered to be associated with ovarian 
dysfunction. 
13. Hypertension with large non-toxic goiters and in the toxic adenoma. 
(H. S. Plummer.) 
14. Periarteritis nodo a, involving the renal vessels. 
15. Diffuse suppurative nephritis (occasionally). 
16. Associated with diseases of the brain stem, such as poliomyelitis. 
(Salus, Mueller & Nordmann.) 
17. Gaisboeck type of polycythemia vera. 
18. Depressive psychosis. 
19. Hypertension of the upper extremities in coarctation of the aorta 
with normal or low blood pressure in the lower limbs. 
20. Hypertension of lower limbs in aortic regurgitation with normal 
blood pressure in the arms. 
21. Denervation of the carotid sinus. 
Essential hypertension is usually found in the hypertensive person-
ality. This type of person has, characteristically, increased psycho-
motor activity. He is a dynamic, hyperactive individual with a large 
and steady output of energy. He tends to be very sensitive and quick-
tempered. His mood fluctuations are not marked as are those of the 
manic depressive. These traits are present from early life. 
Heredity eems to play an important role in whether or not an 
individual will develop essential hypertension. Ayman has shown a 
greater incidence of hypertension among relatives of patients than he 
found in his control group. Hines and Brown have shown an excessive , 
1 
response to cold in 98 per cent of patients with hypertension. This 1 
hyperactive sympathetic va omotor response is probably the predis-
posing and closely associated, if not the hereditary, factor. This tendency, 
however, is no doubt influenced by toxins, environment, and mental 
strain. 
The first group we are to consider, compri es those people who show 
increased systolic and low diastolic blood pressures. These changes may 
be produced either by a large pulse volume or by a general rigidity of 
the arterial wall. Large pulse volume is seen in heart block, aortic 
insufficiency, hyperthyroidism, and is found in very nervous patients. 
Generalized arteriosclerosi , as een in old people and occasionally in 
early benign hypertension, is associated with vessel rigidity. 
The next division is made up of those patients who show an eleva-
tion both of the systolic and diastolic pressures. This may be brought 
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about by contraction of the smooth muscles of the arterioles, resulting 
in an increase in the peripheral re istance and compensatory rigidity of 
the larger arteries so as to maintain an adequate capillary flow. 
A third group of hypertensive patients has a comparatively low 
systolic and high diastolic pressure. This probably represents merely 
a more advanced stage of the second group but with a failing cardiac 
muscle. 
According to Volhard and Fahr, the term malignant hypertension 
refers to those patients in whom there i a progressive obliterative 
arteriosclerosis. Keith, Wagener and Kernohan have described a clinical 
state with typical retinitis, marked hypertension and adequate renal 
function. Here the diastolic pressure ranged from 140-190 mm. Hg. 
These patients usually die of cerebral complications. 
SYMPTOMATOLOGY 
The symptoms of hyperten ion are not the results of the high blood 
pressure per se but are a sociated with the complications or changes 
resulting from it. There i usually a long latent period in arterial hyper-
tension before there are symptoms and clinical manifestations, except 
the elevation of the blood pressure. In many instances, the discovery of 
an elevated blood pressure is found when the patient presents himself 
for routine examination. This latent period will vary from a few months 
to many years; some patients even live beyond the normal expectancy 
of life. Usually, after a certain latent period, symptoms appear and are 
associated with pathological changes of the vessels of the heart, brain 
or kidney. 
Usually, one of the earliest symptoms ob erved is headache on 
awakening in the morning, which disappears as the day progresses. This 
is usually felt in the occipital region and is of a throbbing type. It is 
intensified by coughing and by working. We also may see a patient who 
complains of a dull heavy headache which persists all day and :rp.ay even 
interfere with sleep. 
Dyspnoea may be an early symptom, but it is usually mild at this 
stage, and may not be associated with cardiac insufficiency. It must, 
however, always be regarded as indicating myocardial damage. 
Precordial pain is another sign of cardiac fatigue. This pain is 
usually of a dull sensation over the precordium lasting for hours. At 
other times it is paraxysmal, one form of angina pectoris. 
On physical examination, the most striking finding is the .elevation 
of the blood pressure. As the disease progresses, arterio clerosis and 
arteriolar sclero is become more marked especially in the brain, heart, 
and kidneys, giving rise to symptoms of cerebral, cardiac and renal 
damage. 
Cerebral Symptoms: The headaches described above become pro-
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gressively more intense. Vertigo is a common type of cerebral symptom. 
It may occur when the patient is standing, walking, or lying down. This 
symptom is more commonly found in senile cerebral arteriosclerosis with 
normal blood pressure than in essential hypertension. Meniere's Syn-
drome (dizziness, vomiting, tinnitus, and nystagmus) may be seen in the 
severe hypertensions. Also, vertigo may occur from too rapid lowering 
of the blood pressure by vasodilators. We should interprete this as evi-
dence that the blood pressure is essential for maintaining adequate 
cerebral circulation. Under these conditions, therefore, the lowering of 
the patient's blood pressure is contraindicated. Most hypertensives can 
be described as nervous. Depression may result from fear of apoplexy, 
insanity or dependence. On the other hand, it may result from patho-
logical changes in the frontal lobes of the brain. At post-mortem we 
frequently see depressed areas of the cortex, a result of thrombosis of 
the small vessels with atrophy of the cortex. 
Degenerative vascular changes can be seen in all patients with a 
diastolic pressure of 110 mm. Hg. Many patients may consult their 
ophthalmologist for failing vision. There are always evidences of 
arteriosclerosis of the retinal vessels and at times haemorrhages and 
exudates. When the arterial disease has become advanced, cerebral 
haemorrhages may occur re ulting in death. These may be preceded by 
premonitary symptoms of numbness in the arms or legs or thickness in 
articulation. Cerebral haemorrhage usually produces hemiplegia or 
monoplegia. The patient may partially recover from the first attack to 
fall a victim of a second or third haemorrhage. Normally, there is an 
elevation of blood pressure with emotion. Even the emotion of dreams 
may precipitate cerebral haemorrhage which at times results in death 
during sleep. 
-Dyspnoea and pain which we have described among early symptoms 
may later disappear when the heart adjusts itself to its new load, by 
increasing its vascular bed. This improves the oxygen supply and avoids 
ischaemia of the cardiac mu cle. Late in the course of this disease, the 
heart begins to fag and the e symptoms reappear. Their reappearance 
signifies that the adjustment can no longer keep pace with the demands. 
Here we see the signs of cardiac failure,-shortness of breath, cyanosis, 
and other evidences of chronic passive congestion. 
In this type of patient, we may see the typical cardiac nocturnal 
asthma which produces extreme distress, gradually subsiding after a 
few hours. Pulmonary oedema produces the condition. Coronary 
thrombosis is another frequent cardiac complication and may account 
for many cases of sudden death. Anginal attacks also develop with 
increasing frequency and severity in the late stages, g1·adually increasing 
myocardial failure finally sets in. The patient is aware that his heart 
is suffering under a gradually increasing load; he feels its forceful beats 
with occasional dropped beats; he experiences sudden pains in the 
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precordium; he notes a gradual increasing dyspnoea; and finally he is 
forced to bed because of breathlessness and weakness. 
Renal Complications: About one-quarter or one-third of the 
number of patients with essential hypertension, succumb to renal 
insufficiency. The clinical picture is frequently described under chronic 
interstitial nephritis. Nocturia is usually the earliest symptom. The 
~ urine is of low specific gravity with few casts and a trace of albumen. 
(. 
It runs a very chronic course. Headaches are frequent, following the 
rise in the blood pressure. Epistaxis is fairly common. The blood 
chemistry will show characteristic elevation of the non-protein nitrogen, 
urea nitrogen and creatinine. Some patients die in uraemia. 
PROGNOSIS 
When hypertrophy and dilatation occur there is resulting myo-
cardial insufficiency in about 44 per cent of cases. Angina pectoris and 
coronary thrombosis produce myocardial failure in about 16 per cent. 
Cerebral haemorrhage or thrombosis occurs in about 20 per cent of all 
patients. Death from renal insufficiency is seen in only about 10 per 
cent of these. 
When so little is known of the origin of hypertension, the prognosis 
must, of necessity, be based upon many variable and unknown factors. 
Muhlberg of the Union Central Life Insurance Company has made the 
following summary: With elevation of 10 mm. to 24 mm. of Hg. above 
the average there is an increase in mortality of 69 per cent. With 
elevation from 25 to 34 mm. above the average there is a 100 per cent 
increased mortality. Of course these figures are of no value in giving 
a prognosis in an individual case. 
The outlook for a patient with an hereditary predisposition to hyper-
tension is not favourable. It can be aid that the later the onset of the 
hypertension, the better the prognosis. Obesity increases the mortality 
rate. Females withstand the effects of hypertension better than do 
males. This may result from a difference in the way of living and of 
following advice. The high-strung, emotional person does not bear 
hypertension well. 
TREATMENT 
Therapy must be individual varying with the severity of the condi-
tion, the type of anatomical changes present and the patient's reaction. 
The causes of hypertension should be determined and treated. The best 
conception on which the present therapeutics are based, is that essential 
hypertension is a functional disturbance of the vasomotor system 
developed from inherited qualities. 
One of the main objects in treatment is to do away with all possible 
nervous strain. This is difficult to accomplish, for any case, but is even 
more difficult for the hard-working, driving personality, w}:lere hyper-
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tension is so often found. This situation requires of the physician tact, 
tolerance, and understanding. Therapy necessitates frequent discus-
sions between patient and physician. 
Adequate rest is very essential. The patient should spend 10 hours 
in bed at night with one to two hours rest after his noon meal. The rest 
should be as complete as possible with freedom from business worries. 
It is much better to use sedatives than to have these patients spend rest-
less nights. The writer has found the barbiturates among the best 
sedatives, especially on account of their prolonged action. Unfortunately 
some patients tolerate them poorly. Other sedatives such as bromide 
or chloral may then be substituted. There is no necessity for fluid 
restriction unless oedema is present. Proteins should be adequate. Salt 
is permitted in moderation. Obesity should be treated because of the 
cardiac strain it imposes. Moderate exercise is permitted when it does 
not produce fatigue or shortness of breath; absolute avoidance of physi-
cal exertion is inadvisable. Vocational retirement is not advisable except 
in extreme cases. A normal life of work and recreation with all avoid-
ance of unnecessary nervous strain is the ideal condition. 
Excessive catharsis or rectal irrigations are contraindicated but 
constipation should be avoided. Removal of foci of infection will relieve 
the patient only by improving his general health. These cases are poor 
operative risks. 
None of the specific remedies to lower blood pressure are very 
satisfactory. The following is a partial list of those that have been used: 
Sodium nitrite, nitroglycerine, erythol tetranitrite, amyl nitrite, benzyl 
benzoate, bismuth subnitrite. Potassium sulphocyanate was commonly 
used a few years ago but has been shown to have little value. Liver 
extract, heparmone, will lower the blood pressure but it has no clinical 
value. 
Heart failure should be treated early with digitalis to delay myo-
cardial insufficiency. Cardiac therapy may be used as in other forms of 
congestive heart failure. Coffee in liberal quantity (caffeine about 15 
grains) often relieves the headaches. Otherwise, the usual remedies for 
headache may be employed. For severe protracted headache, spinal 
drainage is valuable. 
Anaemias of Infancy ·=· 
By HAROLD LITTLE, M.B., F.R.C.P. (C) 
London, Ontario 
N UTRITIONAL anaemias in both the nursing and the artificially fed infants have been an interesting study for many years and, with 
the work of Steenbock, Hart, and others during the past six to eight 
years, it has become even more so. 
It has been known for many years that the infant comes into the 
world with but a limited supply of iron, stored principally in the liver. 
In young mammals, the amount of iron is greatest in the new-born and 
reaches a minimum at the end of the suckling period. Apparently these 
iron depots serve as sources for the building of haemoglobin during the 
milk period. The storage of iron in these depots ha:; been shown by 
Nicholas to take place almost entirely during the last third of pregnancy. 
The-blood of a normal infant at birth has a high erythrocyte count 
(6,000,000 per cu. m.m.), also a high haemoglobin content (over 100 per 
cent). During the early days of life, there is a fairly rapid fall in the 
erythrocyte count and during the first two or three months there is a 
steady fall in the percentage of haemoglobin, until a value of about 70 
per cent is reached, at which level it remains fairly constant throughout 
infancy. With premature infants, the fall is more rapid, and estimations 
around 50 per cent are fairly common at the third or fourth month and 
this whether breast or artificially fed. 
As early as 1890, it was shown that both breast milk and cow's milk 
had a very low content of iron. Therefore, it has been advisable to 
supply infants with iron from another source. Vegetables high in iron 
are usually added to the diet around the third or fourth month; a little 
later, broth and then eggs. This is done to prevent anaemia until the 
infant is upon a mixed diet. 
In 1899 Abderhalden 1 produced experimental nutritional anaemia 
and at the same time he demonstrated also that the addition of inorganic 
iron to the nutriment poor in iron did not bring about any increase in 
haemoglobin. At that time he made this statement: "The fact that the 
addition of iron to nutriment, poor in iron, has no distinct effect upon 
haemoglobin synthesis in no way speaks against the participation of 
inorganic iron in the synthesis of haemoglobin, but it indicates that other 
building material is necessary as well as the iron." Since then, there 
was really nothing of value added to our knowledge of nutritional 
anaemia until the work of Steenbock and Hart2 in 1925. They fed liver 
to anaemic rats without results. They then added ferric chloride to the 
diet with liver and the anaemia was cured. In view of the fact that 
small quantities of copper are present in the liver, it was decided to feed 
*This paper was read at the Noonday Study Club, London, Ontario. 
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the anaemic rats inorganic iron with small amounts of copper, and this 
led to a fairly rapid rise in the haemoglobin. 
Parsons a classifies the anaemias of infancy, as follows: 
(1) Those due to a defect in nutrition. 
(a) Simple nutritional anaemia. 
(b) Constitutional nutritional anaemia. 
(2) Those due to infection. 
(3) Those due to abnormal haemolysis. 
(4) Those due to a combination of one or more of the 
preceding causes. 
He does not include the t rue leukaemias in the anaemias of infancy, 
preferring to look upon them as belonging to the neoplastic diseases. The 
much-discussed pseudo-leukaemia of Von Jaksch, he regards as a syn-
drome which may arise from many different causes and therefore does 
not include it in his classification. 
SIMPLE NUTRITIONAL ANAEMIA 
This type of anaemia we have recognized for many years. It is 
indeed a much more common condition than is generally supposed. As 
the result of investigations over a period of five years in the infant 
welfare centres of Old London, Dr. Helen MacKay arrived at the con-
clusion that most artificially fed infants were anaemic. The infants 
appeared to be constitutionally normal. There, anaemia becomes most 
marked towards the end of the nursing period, apparently when they 
have used up those substances which were stored for haemoglobin 
synthesis. Usually, there is a history that the infant's diet consists 
almost entirely of milk and certain foods are absent from the diet which 
are necessary for haemoglobin regeneration. The work of Steenbock 
and Hart, showing the excellent results obtained when small amounts 
of copper are added to pure inorganic salts of iron in treating simple 
nutritional anaemia, are now well known to all. Today, it is generally 
conceded that simple nutritional anaemia is cured by giving a mixed 
diet and a salt of iron that contains copper as an impurity. Lewis 4 in a 
series of 34 children states that no case in the nutritional series failed 
to respond to copper and iron. He is of the opinion that the response 
to diet alone is a matter of months, whereas to copper and iron it is one 
of weeks. Both MacKay and Lewis noted that the presence of infection 
interfered with the rate of blood regeneration. 
CONSTITUTIONAL NUTRITIONAL ANAEMIA 
(Congenital Anaemia) 
The combination of copper with iron has not helped us in the treat-
ment of this type of anaemia. It would appear that there is some factor 
other than the nutritional one which delays a cure, quite possibly some 
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constitutional defect, such as a deficient storage of copper in the liver 
before birth. Czerney, Kleinschmidt, Parsons and others have given a 
good deal of attention to this condition. In their writings, they stress 
its frequency among premature infants, twins, and especially premature 
twins. They point out that the anaemia is very often present during the 
early weeks of life. Many forms of treatment, both dietary and medi-
cinal, have been used by these authors, but without uniform results. The 
anaemia may become so severe a to cause death, or some intercurrent 
infection may bring about the end, as the patients have a low resistance 
to infections. These infants are extremely difficult to feed. The condi-
tion apparently has no association with any of the diseases of the 
new-born period, with congenital syphilis or with rickets. 
The following three cases belong to this group: 
CASE 1-E. D. was first seen March 25, 1931; aged 10 months; 
weight lllbs. 12 ozs.; a premature infant and one of twins; birth weight 
was 2 lbs. 15 ozs. The other twin had thrived. It weighed at birth 3 
lbs. 15 ozs.; now weighs near 18 lbs. 
These twins were the result of the second pregnancy. The first 
pregnancy terminated in a premature birth and considerable difficulty 
was experienced in feeding that infant. 
The mother stated the patient never had any colour right from birth. 
(There was no history of haemorrhages.) Second complaint: The stools 
were not right, sometimes constipated, sometimes a diarrhoea. Third 
complaint: The infant had gained only a few ounces in the past three 
months. Fourth complaint: The infant would only take on an average 
about one-half of the feedings. 
Feeding history: Breast fed for the first three months during which 
time the mother was under treatment for anaemia. (Her haemoglobin 
was less than 35 per cent.) From this time up to ten months, the infant 
had been fed protein milk and various modifications of cow's milk. 
Physical examination : This patient was a pale, small, marantic 
infant. The ear lobes and finger-nails were white, and the lips a pale 
pink. The skin was loose, and there was little subcutaneous fat. She 
could not sit up or hold her head erect. She appeared miserable and 
whined throughout most of the examination. 
Nose, throat, ears, and chest appeared normal. On examination 
there was no enlargement of spleen, liver, or lymph glands and no 
petechae. There were no neurological symptoms. Temperature was 
normal and urine was normal. 
Blood examination: Haemoglobin, 25 % 
Red blood cells, 2,000,000 per cu. mm. 
White blood cells, 15,600 per cu. mm. 
N eutrophiles, 27 % 
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Lymphocytes, 68 % 
Transitionals, 5 % 
The red blood cells stained poorly. There was anisocytosis, and 
poikilocytosis and an occasional normoblast was seen. 
The following day, the infant was given 160 cc. of whole blood from 
the father, and sent home on a modified cow's milk mixture with cereal, 
also vegetables and scraped beef. Her colour following the transfusion 
was good. Her appetite improved and she made a gain of 12 ozs. in 
weight. But by the end of two weeks she was as pale as upon her first 
visit. Her blood picture was found to be practically the same as it was 
on that occasion. A second transfusion of whole blood from the same 
donor was given (180 cc.). Three days following this transfusion her 
haemoglobin was 68 per cent and the R.B.C.'s 4,400,000 per cu. m.m. 
But three weeks later, the infant was again pale. The haemoglobin had 
dropped to 25 per cent and the R.B.C.'s to 2,050,000. At this time, she 
was taken off milk entirely, and a diet of scraped beef, eggs, vegetables, 
cooked cereal and rusks was used. A third transfusion of whole blood 
from the father was given (180 cc.). During the following six months, 
this patient made an uninterrupted gain in weight totalling six pounds. 
She was free from gastro-intestinal symptoms. At this time, her haemo-
globin was 80 per cent and R.B.C.'s numbered 4,800,000 per cu. m.m. 
During the past three years this child has developed at a normal rate. 
CASE 2-B. N. was admitted to the Memorial Children's Hospital on 
April 16, 1932; aged 10 months; weight 11 lbs. 4 ozs.; premature infant 
and one of twins ; birth weight 3 lbs. 4 ozs. 
The mother of this infant had a severe degree of anaemia during 
the latter half of her pregnancy and was admitted to the hospital a week 
before the birth of the twins. Her haemoglobin was 40 per cent. 
The parents stated that this infant bad always been pale. They had 
considerable difficulty with the feedings, often one-half would be refused. 
There was a history of vomiting. The stools had never been just right, 
and there had been little gain in weight during the past three to four 
months. 
Feeding history: The patient had been artificially fed since birth 
upon various formulae of cow's milk. Veget~bles were added to the diet 
at the fourth month and also iron medication was started at this time. 
Physical examination: A pale, undernourished infant. The ear 
lobes were almost white, the buccal mucous membrane, also the mucous 
membrane of the palate and the gums, were pale. The infant appeared 
weak and was unable to hold its head erect. Nose, throat, ears, and chest 
appeared normal. There was no enlargement of the spleen, liver or 
lymph glands and no petechae. There were no neurological symptoms 
and the urine was normal. 
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Blood examination: Haemoglobin, 25 % 
Red blood cells, 2,030,000 per cu. mm. 
White blood cells, 12,100 per cu. mm. 
N eutrophiles, 49 % 
Mature forms, 25 % 
Young forms, 24 % 
Lymphocytes, 46 % 
Transitionals, 5 % 
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The infant was given a transfusion of whole blood (160 cc.) from 
the father and put on a diet of protein milk, vegetables, and cereal. Five 
days following the transfusion, the haemoglobin was 70 per cent and the 
R.B.C.'s 4,570,000 per cu. mm. During the next six weeks this infant 
gained 21/ 2 lbs. At this time, the haemoglobin was 80 per cent and the 
R.B.C.'s 5,360,000. The infant is much stronger and happier and has 
continued during the past two years to grow at a normal rate. 
CASE 3-W. A., aged 16 months ; weight 13 lbs. 2 oz . A full term 
infant and one of twins; birth weight 5 lbs. 2 ozs. This infant presented 
practically the same picture as Case No. 1 both clinically and haemato-
logically. Like the first patient, three blood transfusions were required 
before the haemoglobin of the red blood cells remained at a satisfactory 
level. This patient has only been under observation for a period of 
eight months, but during that time has made satisfactory progress. 
SUMMARY: These are three cases of constitutional, nutritional 
anaemia (con genital anaem ia), each one of twins, two of premature 
birth, and one was full term. In all three infants, the anaemia was noted 
shortly after birth. Undoubtedly many cases of this type of anaemia 
are cured by repeated blood transfusions. 
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THE TRUE ECONOMY OF DEXTRI-MALTOSE 
It is interesting to note that a fair average of the length of time 
an infant receives Dextri-Maltose i five months: That these five months 
are the most critical of the baby' life: That the difference in cost to 
the mother between Dextri-Maltose and the very cheapest carbohydrate, 
at most is only $6 for this entire period- a few cents a day: That, in 
the end, it co ts the mother less to employ regular medical attendance 
for the baby than to attempt to do her own feeding, which in numerous 
cases leads to a seriously sick baby eventually requiring the most costly 
medical attendance. 
Common Errors in the Treatment of 
Pollen Hay Fever and Asthma-=· 
By DR. GoRDON CALDER 
London, Ontario. 
"Nothing is certain in the futur e except death, taxes and hay fever," so we are t old. 
I hope to show an error even in this ancient dictum. 
I N the treatment of hay fever and asthma due to pollens, there are, as in any detailed technical proc~dure, abundant opportunities for 
error; and in the everyday treatment of these cases errors are 
commonly made. Since a single error is sufficient to jeopardize a 
successful result, and several errors almost insure failure, it behooves 
us to take cognizance of possible mistakes in order that we may avoid 
them. 
1. The commonest error regarding the treatment of hay fever 
and asthma due to pollens is to think that either there is 
no treatment at all (other than symptomatic relief) or to 
think that there are numerous treatments but none of any 
value. 
One hears disappointed patients relating many tales of woe and 
discouragement over the miserable failures of various sure cures they 
or their friends have tried. Each one knows or has heard of one person 
"who tried such and such, and IT worked," but many others who follow 
suit are doomed to get no results at all. The burning, weeping eyes and 
stuffed itchy nose develop at the usual time, and soon bronchial spasm 
and secretion set in-suffocation, wheezing, tired aching respiratory 
muscles-the whole pathetic asthmatic picture. All this in the glorious 
months of summer and fall when one should be looking forward to 
enjoying the wonderful climate, not living in dread of that fateful date 
when life becomes little more than a tedious alternation of Kleenex and 
atomizer. 
In all the field of allergy there is no more encouraging phase than 
the results obtained in cases of typical hay fever and asthma due to 
pollens. In medicine and surgery there are many conditions we dislike 
to encounter for we know that little or no good can be accomplished. But 
pollen asthma and hay fever are far from this sad category. Results 
run about 90 % "complete relief"-scarcely a sneeze or wheeze during 
the entire pollen season. 
However it cannot be emphasized enough that it is necessary to pay 
strict attention to the principles of correct treatment and the details of 
technique if excellent results are to be obtained. 
*Read at the Noon-day Study Club, London, April 22, 1936. 
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2. Another common error is that complete and accurate infor-
mation is not obtained regarding each individual patient's 
hay fever or asthma before the so-called treatment is com-
menced. The mistake lies in the assumption that all June and 
July cases are due to grass pollens only and all mid-August 
to frost cases are due to ragweed pollens and nothing else, 
(as most commercial "shotgun" literature would lead us to 
believe.) 
It is an established fact that allerg;ic patients as a class are sensitive 
to many substances rather than to just one. If the importance of dusts, 
animal epithelia, orris root and other substances is ignored, failure is 
courted. 
For E xample: A local physician developed hay fever at the age 
of 45. Symptoms commenced in mid-August and continued until the 
frost. Ordinarily one would be inclined to say "ragweed case!" and 
treat with ragweed alone. But there was one fact in the history which 
pointed to something other than ragweed as a factor. This doctor's 
symptoms were definitely worse when he stayed in his apartment, than 
when outside or in the country. Skin sensitization tests showed that 
he was sensitive to house dusts and dog hair as well as ragweed pollen. 
Accordingly a treatment solution was made containing extract of dust 
obtained from his vacuum cleaner, extract of dog hair protein, and rag-
weed pollens. The results of the treatment were entirely satisfactory. 
Another case illustrating the importance of substances other than 
pollen is that of a girl in Toronto who was treated there for typical 
ragweed hay fever. During the first year this treatment was quite 
successful, but the same treatment failed in later years. Her story was 
that she was worse at the office or at home than elsewhere; she felt 
better at Scarborough than anywhere. I had her send me samples of 
the dusts gathered from her own home and from the office. Extracts 
of these were added to the pollen treatment solution, and the results of 
this combined preparation were quite satisfactory. 
Treatment with pollens alone in such cases is ineffective because 
while it may desensitize to the ragweed, there will be enough irritation 
from the pollen in the air to irritate, in a mild way, the nasal and 
bronchial mucosae. Then the house dust and the dog dandruff, which 
ordinarily may cause no trouble at all, act as the last straw, precipitating 
a full blown attack of hay fever and asthma. 
3. Desensitization treatment, even if correct as far as it goes, 
is not carried far enough. 
Let me read a sentence or two from a booklet distributed by one 
of our most reliable commercial drug houses: "A full course of treat-
' . 
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ment consists of the hypodermic injection of about 15 doses, at intervals 
of 3-5 days. Complete directions will be found in the package which 
consists of 3 vials, altogether sufficient for a series of 15 graded injec-
tions, the usual course." 
Now, the production and distribution of these alleged 15-dose treat-
ment sets carries the gentle inference that one of these constitutes a full, 
complete and sufficient treatment for one year's pollen hay fever or 
asthma. There could be nothing more erroneous than this inference. 
Some regard desensitization as equivalent to immunization and 
often refer to pollen extract injections as "immunizing the patient 
against pollen", or "building up the patient's resistance to pollen". But 
the only point in common between immunization and desensitization is 
that they are both done with hypodermics. 
Immunization is the process of building up a patient's resistance 
to far above normal level to some organism (such as B. typhosus) to 
which most people are, normally, susceptible. 
On the other hand, most people (98 % ) are normally not in the 
least susceptible to pollen-it simply has no effect upon them - and 
there is no need to build up any patient's resistance to it above the 
normal level. Desensitization attempts to lift the 2 % of people who 
are susceptible to pollen from the depths of abnormal susceptibility 
and simply raise them up to the normal level. 
10 
15 
ZONE OF HIGH RESISTANCE 
OR IMMUNITY 
Hay Fever and Asthma 
Occur in this Zone 
Normal 98% 
Depths of Susceptibility 
or Sensitivity to Pollen 2% 
See the great practical importance of this. In the diagram let 
A, B, C, D and E represent patients with varying degrees of suscep-
tibility, as indicated by the distance they lie below the "normal" 
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horizontal line. An ordinary 15 dose treatment set which raises a 
patient 5000 units will bring A and B up to normal level, and they will 
have an excellent result. But what of C, D and E ? If the same treat-
ment is used upon them it will raise them 5000 units toward normal, 
but even so, it will still leave them 5, 10 or 15 thousand units below 
normal, it will still leave them in the susceptible zone, they will still 
~ . have hay fever and asthma, as usual. ,.. 
In other words, for many patients the ordinary 15 dose set with 
top dose of 5000 units is deficient by the amount indicated by the dotted 
line. 
It is obvious from this diagram that treatment cannot be standard-
ized. The size of the top dose for each patient depends entirely upon 
how far below the normal line the patient starts, how far he must be 
lifted. Maximum dosage differs for each patient if a satisfactory result 
is to be obtained yet no extract wasted. 
4. Attempting to follow rigidly the schedule of graduated 
doses which is supplied with all treatment sets is an error. 
Patients vary in the speed with which they can be raised from the 
hypersensitive zone to the normal line. Any attempt at rigid standard-
ization invites trouble, and trouble, in allergic work, means "reactions". 
I have two boys under treatment at present, of the same age and 
size. Yet the one boy requires four graded i:l;tjections to "raise" him as 
far as the other boy is raised with one injection. 
All commercial treatment sets, and all the treatment sets which I 
make up myself for administration by other physicians, are accompanied 
by a printed schedule of dosage-which seems inconsistent when I have 
just said that to follow such a scheme invites trouble. But the modifica-
tion "provided no reactions are produced" is included. This is supposed 
to call forth the use of one's powers of judgment and discretion. 
If a reaction occurs it usually takes the form of a sudden attack of 
hay fever, asthma, hives or angioneurotic oedema. It happens very soon 
after an injection, sometimes within a few minutes, almost certainly 
within an hour. 
Reaction means one thing : the dose was larger than the patient 
could tolerate. In addition to the immediate treatment of a reaction by 
adrenalin, or ephedrin, or both, instructions are given to wait 5 to 7 
days before giving the next dose. It should be reduced to 1f2 or % of 
the previous dose, and subsequent doses have to be given with smaller 
increases than are scheduled. 
5. Error is made in ignoring reactions, and this is more serious 
than other errors for harm may be done. 
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Not realizing the harm they may do, physicians, sad as it is to 
relate, time and again ignore reactions and proceed to give the larger 
and larger doses as scheduled. Each of these causes a greater reaction 
until the patient, in great and justified alarm, decides something is 
wrong somewhere and stops treatment or seeks advice elsewhere. 
A flagrant instance of this was a recent one in which a doctor gave 
four successively larger doses after the first one had caused a slight 
reaction. The patient survived, fortunately. Yet as soon as this doctor 
was checked up and follo'wed the advice which had previously been 
supplied him, the patient had no more reactions, treatment was com-
pleted and the result was excellent. 
I heard of one doctor who had not much time left before mid-
August to administer 15 doses he wished to give, so he told the patient: 
"We'll save time by ju t giving you the first 5 doses all in one." This 
he did. The patient was prostrated for three days and nights, but, 
surprisingly, is alive, and as long as he is alive will advertise that 
physician as he should be advertised. 
6. Error-Preseasonal treatment only is given. Injections are 
given in the month or two just preceding the onset of the 
pollen season. Then treatment is stopped until the following 
year when the whole performance is repeated; this goes on 
summer after summer, indefinitely. 
What is the error here? We are deliberately ignoring a method 
which gives distinctly better results and we are failing to give the 
patient his greatest chance for permanent cure and, after all, most 
patients want permanent cure, rather than temporary benefit. At 
Vaughan's large clinic, patients were divided into three separate groups, 
and each treated by a different method: 
Method Satisfactory Results 
Coseasonal treatment only ................................... .................... . 73 % 
(Injections started only after Hay Fever has com-
menced and given for duration of season only) 
Preseasonal treatment only .................................................... 79 % 
Perennial treatment .... .......................................................... .. 94 % 
(Maximal injections throughout the year, at long 
intervals, after attaining maximal dose by preseasonal 
method. 
Now if perennial treatment gives such superior results why should we 
persist in using an outdated and inferior method? 
As regards the permanency of results-for permanent cures have 
already been accomplished-the figures I am about to quote are not 
what allergists hope to accomplish, but what they have already achieved. 
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(a). Over 50 % of hay fever and asthma cases due to pollen will 
eventually achieve permanent results, provided that principles 
and details of treatment which experience has made available 
are properly applied. 
(b). The better the results are as the years go by, the more likely 
are the final results to be permanent. (Obviously a patient 
who is only partially relieved during several years undergoing 
treatment is not going to be able to cease treatment and sud-
denly find himself completely cured.) 
(c). The longer treatment is continued the more likely are per-
manent results to be obtained. Thus, while one year's treat-
ment may be sufficient to cure 1% or 2 %, from 5 to 8 years 
treatment will give permanent results to from 50 % to 65 % 
of patients. 
7. Other errors, which time does not permit me to discuss in 
detail in this paper, have to do with giving treatment during 
the presence of an infection, the intervals allowed to elapse 
between injections, the type of hypodermic syringe used, the 
needle used, the site of injection, modification in dosage 
during the pollen season and many other details. 
CASE REPORTS 
1. Mrs. P. F. was referred to me early in 1934 by her doctor in a 
nearby city for two reasons. Firstly, she developed Hay Fever and 
Asthma every August 18th, which persisted in severe form until the 
end of September when they gradually wore off and did not reappear 
until the following August. This sequence of events had occurred every 
fall for 15 years. Secondly, this patient was expecting her baby to 
arrive about the end of August, right in the midst of her asthma! Her 
doctor realized that to give birth to a baby and survive a potentially 
bad seizure of asthma simultaneously was more than anyone could 
expect. Either she would have to have the pregnancy terminated or do 
something to prevent the asthma developing. 
Sensitization tests were done to determine as far as possible just 
what substances she was sensitive to, so that treatment could be made 
to cover all potential aggravaters. 
Ragweed pollens, low and giant, gave marked reactions. Cocklebur 
and burweed marsh elder pollens were positive, while horse hair and 
cat hair also reacted. Among the foods beans and tomatoes reacted. 
Mrs. F. had long suspected that eating beans would cause the appear-
ance of eczema upon her hands, and she knew that tomatoes would not 
only aggravate her asthma but would cause stuffing and obstruction 
in the right side of her nose. 
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Mrs. F. was warned not to eat, in August or September, any of 
the foods which reacted. A special mixture of protein extracts was 
made up containing the inhalants to which she was sensitive and exposed, 
increasing injections of which were to be given at intervals until the 
middle of August, at which time a reduction to half maximum dose 
was to be made. These low doses were to be continued throughout the 
pollen season, returning to maximum doses after the pollen was out of 
the air. (This reduction of dosage is necessary during the pollen season, 
otherwise the amount injected plus the amount inhaled totals up to 
more than the patient can tolerate and "reaction" occurs. The return 
to maximum doses after the pollen season is best done gradually.) 
Injections were made throughout the summer as directed. Several 
reactions occurred, due to too large increases between doses. These were 
later avoided by employing smaller increments. The baby was born on 
September 7th, 1934. Quoting a letter written by the mother, dated 
January lOth, 1935: "Last fall was the first one in 15 years that I have 
spent comfortably free from hay fever. The treatment was most satis-
factory and, except for a few sneezes on several mornings toward the 
end of August and the first of September, I had not even a sign of hay 
fever, let alone any asthma. I would like to continue the treatments 
this coming year." 
Cases of asthma not due to pollen frequently respond to similar 
injection treatments which desensitize to inhalant substances such as · 
dusts, orris root or animal epithelia in the same way that pollen injec-
tions desensitize to pollens. Sensitivity to foods also often plays a part 
in asthma occurring throughout the year, and both injections and proper 
readjustments of diet are essential if a successful result is to be obtained, 
as is exemplified by the following case record. 
Mr. C. J. E., aged 28, originally a sign painter, developed sensitivity 
to turpentine fumes and was unable to be anywhere near fresh paint 
without developing asthma. When first seen in August, 1934, he had 
been so exhausted by severe and frequent asthma that he had been 
unable to do work of any kind. He had had asthma for 20 years. 
For the seven years preceding 1934 it had been bad, and throughout the 
twelve months just preceding his first visit to me he had never been 
free from asthma for as long as 24 hours. His appearance on August 
16, 1934, was that of a very tired and debilitated individual, with marked 
wheezing. 
When questioned regarding the effect, if any, of locality upon his 
symptoms he remarked that he had travelled about in Western Ontario, 
hoping to relieve his asthma, but he was convinced that locality hadn't 
made much difference. 
Each night he invariably had a bad attack of asthma. The suffoca-
' 
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tion accompanying it was so great that he often was unable to get across 
the room to a chair until five or six hours after the attack had begun! 
Known excitants of his asthma included turpentine fumes, gasoline 
fumes, dust, dampness, pitch smoke, raspberries and he suspected that 
"a lot of white bread" make him worse. 
He had once been tested for protein sensitivities at a Hospital 
Clinic, where the old technique of scratch testing was used, with positive 
reactions to raspberries, fungi, yeast and goose feathers. 
· He had tried using a wool pillow in order to avoid feathers but it 
had not helped. He had tried for years leaving various articles of food 
out of his diet in the hope that his asthma would be relieved but all 
efforts in this direction had been complete failures. 
Numerous skin tests were done to determine, as far as possible, 
the various substances to which he was sensitive. Posit ive reactions 
were obtained to many foods including many commonly eaten things 
such as egg, lamb, peas, beans, oranges, parsnip, celery, potatoes, 
almonds, asparagus, banana, variou sea foods, and others. In the 
inhalant group of proteins he was quite reactive to cat hair, rabbit hair, 
orris root and many grass, weed and flower pollens. 
In view of the test results and clinical history, a special restricted 
diet was planned, having regard to the foods which gave reactions, and 
the foods to which he had an aversion. This diet was readjusted at 
intervals. A special mixture was made up containing all the commonly 
contacted inhalant proteins to which he was sensitive. Injections of 
this mixture were commenced at once, with doses every second day at 
the beginning of treatment. 
No other medication was used except some expectorant drops to 
render the sputum less viscid, and so more easily coughed up and 
expectorated. 
After seven injections he passed one night without an attack of 
asthma. After the ninth injection he had three nights in a row free of 
asthma, and after the tenth injection there were no asthmatic symp-
toms for five days and nights. By the end of two mo·nths treatment he 
had gained eight pounds, looked much better, felt much better, and was 
very much elated at the prospect of freeing himself completely of the 
asthma that bad troubled him for 20 years. 
Two months and ten days after treatment started he was well 
enough to get a job on the C. N. R. At this time he was going ten days 
between attacks and was able to work long hours and withstand a good 
deal of train smoke and dust without any distress. 
Three months after treatment started he had his last injection. 
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That was a lmost t wo years ago and he has had absolutely no asthma 
since except on several occasions when he deliberately ate food which 
he had been forbidden to eat, and on one occasion when he caught a cold. 
CONCLUSIONS: 
Twenty-five years have now elapsed since desensitization to pollens 
was fi rst undertaken by Noon and Freeman. Results, at first mediocre, 
have gradua lly improved year by year until at last we have reached that 
stage where, provided the experience now available is properly applied, 
one may proceed with t r eatment secure in the knowledge that his patient 
will receive, with very rare exceptions, at least 75 % relief and often 
100 % complete "cure." 
Many orthopaedic cases, most cardiac, nephritic and mental cases 
will always be far below par in spite of the best medical and surgical 
care, yet treatment over a period of years, to give even partial relief to 
these cases, is justified. To-day, with few exceptions results in the 
treatment of hay fever and asthma due to pollens is more satisfactory 
than the treatment of any other chronic or recurrent disease. 
Protecting hay fever sufferers from their symptoms is frequently 
the prevention of asthma, and an asthmatic relieved of symptoms 
differ s from pat ients suffering from other chronic diseases in being far 
above normal both mentally and physically. 
Therefore if the treatment of other chronic diseases is as worth-
while as it is, although the outlook is frequently not bright, how much 
more are we justified in the careful study and treatment of the Hay 
Fever and Asthma patient, over a period of years, if necessary, for 
relief or cure, so that we may change the ancient dictum to read 
"Nothing is certain in the future except death and taxes!" 
Prescriptions and Prescribing Ill. 
By R. A. WAUD, M.D., M.Sc., Ph.D. 
Professor of Pharmacology, 
University of Western Ontario Medical School, London, Ontario 
I T is proposed in this paper to deal with a few prescriptions used in the treatment of minor ailments affecting the stomach and also some 
containing common drugs used as bitter tonics. 
Disorders of the stomach are among the commonest conditions 
which require treatment in medical practice. The majority of these are 
chronic in character and unassociated with any gross structural changes 
in the stomach. The term "dyspepsia" is often applied to these func-
tional de'l-angements. 
Antacids: In the compounding of antacid preparations the use of 
substances such as the carbonates or oxides of Bismuth, Calcium or 
Magnesium has some advantage over Sodium Bicarbonate. The former 
substances are insoluble in water but go into solution in the hydrochloric 
acid of the gastric juice. Their chemical action ceases when all the 
hydrochloric acid has been neutralized. On the other hand, the Sodium 
Bicarbonate being soluble in water is not limited in its action by the 
amount of hydrochloric acid present. This free alkali remaining in the 
stomach, has a tendency to cause increa ed secretion of hydrochloric acid 
thus causing subsequent hyperacidity. It would appear, therefore, that 
the amount of Sodium Bicarbonate contained in an antacid mixture 
should be less than that required to neutralize the acid in the stomach. 
One of the most effective antacids now in use is the powder intro-
duced by MacLean. One formula for this is official in the British 
Pharmaceutical Codex as Pulvis Bismuthi Compositus (Pulv. Bism. Co.). 
It is prepared as follows: 
Bismuth Carbonate ............. .. ... ... ..... ....... ... ..... 2 ozs. 
Calcium Carbonate ............. . .......... ....... 6 ozs. 
Heavy Magnesium Carbonate ... ... .... . .. ........ 6 ozs. 
Sodium Bicarbonate.. ...... .... . ... 2 ozs. 
Mix. 
The official dose of this powder is %, to 1 drachm. 
Note: Bismuth Oxycarbonate and Bismuth Subcarbonate are given 
in the B.P. as synonyms for Bismuth Carbonate. 
In prescribing MacLean's powder the physician will be well advised 
to use the official latin name in the prescription, thus: 
:ij Pulveris Bismuthi Gompositi B.P.C .... ......... oz. iij 
Sig: Take one teaspoonful in water as directed. 
In this preparation, the Magnesium Carbonate tends to produce 
purgation and the Calcium Carbonate constipation. The action of the 
bowels can, therefore, be adjusted as desired by varying the relative 
amounts of these two substances. 
99 
100 UNIVERSITY OF WESTERN ONTARIO MEDICAL JOURNAL 
For the treatment of gastritis with hyperacidity, no prescription is 
perhaps more simple, and at the same time more successful, than a com-
bination of Bismuth and Sodium Bicarbonate as: 
~ Bismuthi Carbonatis ... ........ ..... .. ... ................ . oz. v 
Sodii Bicarbonatis ........................... ............ ... oz. iiss 
Misce et fiant chartulae numero xx. 
Sig: A powder three times a day. 
In disorders of the digestive system a favourite prescription is the 
time-honoured Compound Powder of Rhubarb (Gregory's Powder). It 
is a bitter stomachic, mild laxative and antacid. Directions for its 
preparation appear in the British Pharmacopoeia as follows: 
Rhubarb, finely powdered ... .. ....... 250 grammes 
Heavy Magnesium Carbonate .... .. 325 grammes 
Light Magnesium Carbonate ........ 325 grammes 
Ginger, finely powdered ............. ... 100 grammes 
Mix. Dose 10 to 60 grains. 
Note: This powder gradually attai1;1s a pink color. 
A prescription for the powder can be written as follows: 
:ij Pulveris Rhei Compositi.. .......................... oz. iij 
Sig: Take one-half a teaspoonful in water one 
hour after meals. 
Where a mixture is preferred to a powder, the Rhubarb and Sodium 
Bicarbonate Mixture of the British Pharmaceutical Codex (B.P.C.) may 
be prescribed. It is prepared as follows : 
Rhubarb, in powder ....................... .. ... 80 grains 
Sodium Bicarbonate ..................... ....... 240 grains 
Syrup of Ginger.. ................................ 11,4 fl. oz. 
Oil of Peppermint. .. .. . .. .. . . .. .. .. .. .. .. . . .. . 15 min. 
Chloroform Water to 20 fl. oz. 
Dose: lf2 to 1 fluid ounce. It should be recently prepared. 
The prescription for this is written as: 
~ Misturae Rhei et Sodii Bicarbonatis B.P.C ..... oz. x 
Sig: Take one tablespoonful as directed. 
Bitter Tonics : The simple bitters include a number of substances 
which have little in common except their bitter taste. Preparations 
containing these substances are largely used to increase the appetite. 
Their administration is followed by increased secretion of the salivary, 
gastric and pancreatic juices and often by a distinct improvement in 
digestion and an increase in weight. 
The "tonic" effect of bitter preparations is enhanced by the addition 
of Nux Vomica. The Strychnine contained in it increases all the reflexes 
and thus brings about a better coordination of the physiological 
processes. 
In the following prescription some of the more commonly used bitter 
preparations are combined with Cascara. 
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~ Tincturae Calumbae ... ... ..... .... ... ..... .. .... . oz. j 
Tincturae N ucis Vomicae 
Tincturae Gentainae Compositae .. ..... aa dr. ij 
Elixiris Cascarae Sagradae ... ... .. ..... ..... dr. vj 
Syru~ ~~ · - ··· · · · · · · · ·· ·· · .............. . ..... ad m.~ 
Misce et sig : One teaspoonf ul in water one-half hour before meals. 
Liquorice is one of the flavouring agents used in the preparation of 
Elixir of Cascara Sagrada. As acids precipitate the glycyrrhizin which 
is responsible for its sweetening power, Hydrochloric Acid should not be 
added to the above prescription. 
When hydrochloric acid is deficient in the stomach the following 
may be prescribed : 
~ Acidi Hydrochlorici Diluti... ................... oz. iss 
Tincturae Nucis Vomicae ....... ..... .. .... ..... . dr. iiss 
Tincturae Gentianae Compositae q.s. ad oz. iv 
Misce et sig: One teaspoonful in water one-half hour before meals. 
If a red color is desired t wo drachms of a two per cent solution of 
"Ceylene" may be added to the prescription. 
The Royal College of Physicians and 
Surgeons of Canada 
I NCORPORATED by Act of Parliament of the Dominion of Canada,* and with t he gracious permission of His Late Majesty King Georlle V 
to use the title "Royal," the College was launched on its career November 
20t h, 1929. 
Th is important step was not taken hastily. For many years succes-
sive committees of the Canadian Medical Association had been st udying 
ways and means to encourage the members of t he medical profession of 
Canada to undergo organized post graduate instruction, the "hall mark" 
of which is a higher degree or diploma. 
Profiting by the experience of the profession in other countries and 
more particularly of the profession in the British Isles, the Royal College 
of Physicians and Surgeons of Canada was created for the purpose of 
establishing a high s!:andard of qualification in post graduate medical 
education. 
Following upon the period of initial organization, now safely passed, 
t he F ellowship of the College is granted only to those who pass the set 
examinations. 
The examinations are divided into Primary and Final. 
The Primary Examination includes Anatomy and Physiology and 
may be taken by the undergraduate as soon as he has satisfied the 
requirements of his medical school in these subjects. 
The Final Examination in the clinical branches may not be taken 
unt il three years after graduation. 
•19- 20 George V, Chapter 97. Assented to 14th June, 1929. 
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The standard of examination is purposely held high in order that 
the.Fellowship shall have a real meaning. Naturally the percentage of 
failure on the part of the candidates is somewhat large, for not yet 
have all candidates appreciated that that regular undergraduate courses 
are insufficient to qualify for t he rigorous demands of the College. 
To meet this situation orne universitie have provided Revision 
Courses in Anatomy and Physiology. These courses cover four weeks 
in September of eac}l year and intensive study is directed by member s 
of the staff. The inclusive fee is only $25.00. 
I am sure it will be of interest to you to read the questions set at 
the 1935 examination. 
ANATOMY 
(All four questions to be attempted) 
1. Describe the course of the Facial (Seventh) Nerve from its nuclear 
or deep origin to its emergence from the skull, giving it connections 
(not nuclear) and branche . 
2. Describe the general plan of the Right :Sympathetic Trunk or Chain; 
give its relations in each region, and a brief account of it connections. 
3. By what means are two typical thoracic Vertebrae joined together? 
What differences are there in the series of costo-vertebral articu-
lations? 
4. Describe the Transverse Colon, giving its relations, gross structure, 
vascular supply and development. 
PHYSIOLOGY 
1. Citing experimental evidence, give an account of the hormore 
activity of the anterior lobe of the pituitary gland. 
2. Specify t he localities in the body where the variety of tis ue known 
as pavement epithelium i found. Give an account of any special 
investigations that occur to you as having been conducted with the 
object of determining whet her cells of this type act passively or by 
output of physicological work. 
3. Explain in detail how our knowledge of the flow of blood through the 
heart has been advanced by experimental studies of the pressure 
conditions within the heart and within the aorta. 
4. Discuss the physiological mechanism for the control of gastric 
secretion. 
5. Can protein be changed into sugar in the animal body? Fat into 
sugar? Sugar into fat? Protein into fat? Cite evidence to support 
your statements. 
Discuss the factors which affect the clotting time of the blood. 
It is expected that arrangements will be completed whereby in the 
advertising pages of this journal detailed information regarding the 
College will be set forth in each and every issue. 




CIRCULATORY DISEASES OF THE 
EXTREMITIES 
John Fraser; 3869; 401-406; 1935. 
Certain vascular diseases of the ex-
tremities have within recent years become 
of surgical interest in the autonomic 
nervous system. Regarding anatomy and 
physiology, the author believes it has 
been shown that there are many direct 
anastomosing channels between arteries 
and venules; also there is a profuse dis-
tribution of perivascular sympathetic 
nerve fibres, peculiarly responsive to 
stimuli, nervous, chemical and thermal. 
Vasoconstriction is the result of some 
peripheral stimulus, reflex in nature. 
Vaso-dilatation may be an inhibition of 
the vaso constriction and suggesting reci-
procal innervation or a response to a 
chemical stimulus a s certain damage 
releases an H-substance which shows 
relation to histamine and acetylcholine. 
Experiments are presented to show the 
various skin reactions when skin is sub-
jected to various degrees of cold, and a 
classification is presented dividing these 
diseases into capillary and arterial, as 
follows: 
A. Capillary diseases. 
( 1) Acrocyanosis 
(2) Erythromelalgia 
B. Arterial Diseases. 
( 1) Spasmodic 
(2) Inflammatory 
(3) Degenerative 
In acrocyanosis and erythromelalgia 
sympathectomy has been disappointing. 
The author suggests the use of sulphur 
which is stated to counteract the H-
substance; it is given by local application 
or intravenously. 
Raynaud's disea se is a classical 
example of the spasmodic arterial group. 
The smaller arteries are intensely con-
stricted and, as no blood is reaching the 
tissue, it is blanched. The cyanotic colour 
appearing later is the result of produc-
tion of H-substance acting in even a 
small quantity of blood. Treatment has 
been very disappointing. The method of 
Landis and Gibbon is the only new thing 
suggested. Sympathectomy and ganglio-
nectomy have been temporarily effective 
but are not permanent in their results. 
Thrombo-angitis obliterans is the most 
common inflammatory and degenerative 
obliterative type. Probably there are 
inflammatory changes a ssociated with 
superadded spasm. In the purely degen-
erative types, as arteriosclerosis with 
toxaemias of syphil is, tuberculosis, dia-
betes, there is fatty degeneration but 
vasospasm likely is present in the early 
stages. Gangrene frequently supervenes 
as the treatment, apart from amputation, 
is very discouraging. He again suggests 
useage of alternate suction and pressure 
therapy. Sympathectomy gives some 
symptomatic relief, but, since vasospasm 
is only a small part of the picture, it is 
by no means a cure. 
H. A. WASHBURN, '36. 
FIVE AND TEN-YEAR END-RESULTS 
OFTHETREATMENTOFCANCER 
OF THE CERVIX UTERI BY 
IRRADIATION 
certain people are peculiarly sensitive to 
changes in temperature. In acrocyanosis 
an increased reflex is induced and pro-
duction of an undue amount of H-
substance. There is contraction of 
arterioles, but dilatation of the capillary 
bed, with stagnation of blood, resulting 
in cyanosis. In erythromelalgia the By SCHREINER AND WEHR 
nervous and chemical stimuli are similar, S urge1-y, Gyn. and Ob.; 62; 764-768; 1936. 
but the tissues are too co\d to use oxygen The authors discuss and tabulate re-
and produce carbon dioxide and therefore suits of the 955 cases treated from 1913-
the blood remains red. Treatment by 1929 inclusive. 
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Their system of grouping is that 
"grouping cases according to anatomical 
involvement and the clinical manifesta-
tions is more reliable in making a prog-
nosis in the individual case than the 
histological grading of biopsy specimens 
alone, as so many factors enter into the 
obtainment of good result s. Accordingly, 
we have the Schmitz classification, and 
since 1920 we have grouped each case at 
the time of treatment." 
The method of treatment is by external 
irradiation followed by intra-uturine 
radium. 
Authoritative results are tabulated on 
five tables. The authors stress that , as a 
result of their statistical findings, irradi-
ation treatment of cervix will be im-
proved only when the cancerous lesions 
are discovered in the incipient stage. 
They advise periodic health examinations 
with complete physical examination, in-
cluding a careful pelvic examination, 
together with inspection of cervix and 
vagina with a good light. 
Table V. of this article is interesting 
from the age factor. 














































The authors advise as measures in 
cancer prevention: 
1. The full appreciation of the impor-
tance of a periodic health examination 
which will disclose inflammatory lesions 
such as cervicitis and erosion, the r esults 
of infections and chronic irritations in 
t he endocer vix, and the proper treat ment 
of these by means of operative interfer-
ence and cauterization. 
2. The proper and careful attention 
during pregnancy, delivery, and puer-
perium to prevent lacerations and infec-
tions. 
3. A realization of the possible dangers 
that may r esult from the use of st rong 
chemicals, drugs, instruments, and instru-
mentation, sometimes used a s cont racep-
tives. 
4. A full realization t hat cancer of the 
cervix may occur at any age period in 
life. 
--JOHN M. GRAHAM, '37. 
IDIOPATHIC ULCERATIVE COLITIS 
By McKITTRICK AND MILLER 
A nnals of Surgery; 102; 656-668; 1935. 
A study is made of results of treat-
ment in a series of 149 ca ses. T he pro-
cess is diffuse, usually beginning in the 
rectum and extending throughout t he 
whole colon, at times to the terminal 
ileum. The symptoms are : 1, bleeding, 
which is almost constant, carying f rom 
streaking to massive haemorrhage ; 2, 
diaorrhea, which is usually early and 
without blood; 3, constipat ion is common 
before the onset of acute symptoms. 
The onset may be abrupt or insidious, 
and is characterized by r ecurring fever 
with prostration, loss of weight and 
strength and a tendency to r emissions. 
Complications include purulent skin 
lesions, iritis and corneal ulcer , arthritis, 
tachycardia and polyneuritis. Physical 
examination is essentially negative. 
Laboratory investigation rules out other 
conditions. 
Proctoscopic examination is very im-
portant. Early, miliary, small white dots 
on a hyperaemic mucosa which bleecfs 
easily, later irregular ulcer s with islet s 
and bridges of mucosa. Different iation 
from tuberculosis is difficult. X-Ray 
examination in the early stages shows 
loss of haustrations, spasticity, rapiil 
emptying and saw-tooth ulceration. Later 
the colon resembles a rigid " pipe-stem" 
with strictures. 
This is a disease of young people. The 
prognosis is less f avourable after 50 
years of age. The duration of remission 
is no indication of the severity. 
Medical treatment comprises rest, high 
caloric, low residue and high vitamin diet, 
elimination of foci of infection, socia l ad-
justment, multiple transfusions in severe 
cases, and vaccines. The author s con-
sider irrigation ineffectual and in the 
fulminating cases harmful. 
Surgical treatment a ims at divert ing 
the faecal stream proximal to the dis-
eased colon-ileostomy, or if this f ails 
colectomy. · 
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Ileostomy is a permanent procedure, 
after medical treatment has failed. The 
indications for ileostomy are indefinite, 
but may be summarized, as follows: 
1. Massive haemorrhage. 
2. Persistent fever with rising pulse. 
3. Nausea and vomiting with serum 
protein less than 5.5 milligrams. 
4. Abdominal pain, increasing disten-
sion, or tenderness along the colon. 
5. Continued bloody diaorrhea with 
secondary anaemia not influenced by 
transfusion. 
The operation is performed under 
novocaine anaesthesia, using in extreme 
cases a loop ileostomy. Abdominal ex-
ploration is dangerous and appendectomy 
not recommended. Ileostomy was per-
formed on 40 per cent of their series. 
Colectomy is required in 40 per cent of 
those requiring ileostomy . . The indica-
tions are: 
1. Polyposus with or without carcinoma. 
2. Recurring bleeding, temperature, and 
malaise following ileostomy. 
3. Continued anaemia and weakness 
without demonstrable cause. 
Colectomy should not be done within 
four months after ileostomy. Where 
bleeding persists, abdomino-perineal re-
section of the rectum may be required. 
The results of colectomy where indicated 
are said to be excellent. 
-J. A. LEWIS, M.D. 
A STUDY OF ONE HUNDRED CASES 
OF SKULL FRACTURES FOL-
LOWED FROM FIVE TO 
THIRTEEN YEARS 
By D. E. EARLEY 
J.A.M.A. ; 104; 2332; 1935. 
An attempt is made to determine the 
effect of age, type of skull fracture, and 
treatment and ultimate, general condition 
of the patient. 
A total mortality rate of 37.2 per cent 
in 389 cases, irrespective of associated 
injuries and length of time the patients 
survived, is given. Excluding the mori-
bund or abviously hopelessly injured 
cases, the mortality was 18.1 per cent. 
Of the 100 patients examined, who 
have suffered their injuries from five to 
thirteen years prior to the follow-up 
examinations, sixty-three were complete-
ly well, thirty-one had residual symp-
toms, but were able to maintain a 
reasonably normal life, six were inca-
pacitated. 
The symptoms causing distress in those 
partially cured or incapacitated were: 
Severe and frequent headaches (in 37); 
vertigo (in 15); defective memory (in 7); 
traumatic psychosis (in 3) with recovery 
in one case two months after discharge 
from hospital; petit mal convulsions (in 
3) ; generalized convulsions in two which 
continued for four years, then subse-
quently stopped, two others with general-
ized convulsions for five years, followed 
by petit mal seizures ; personality 
changes in four; diplopia in five; of 
thirty-five cases with bleeding from the 
ear at the time of injury, seven have im-
paired hearing with persistent perfora-
tion of the tympanic membrane of the 
ear, two of these seven had peripheral 
facial palsy; loss of smell in seven; facial 
palsy of central type in six; and three 
with weakness of one side of the body. 
With regard to treatment, twenty-six 
of the hundred cases were operated on; 
53.8 per cent re~overed completely; 34.6 
per cent partially recovered, and 11.6 per 
cent were incapacitated. In the seventy-
four receiving conservative treatment, 
66.2 per cent completely recovered, 29.7 
per cent partially recovered, and 4.1 per 
cent were incapacitated. 
If operative measures are not indi-
cated, prompt and continued reduction of 
increased intracranial pressure is stress-
ed, with hospitalization for two weeks 
and a long period of physical and mental 
rest after discharge from the hospital, in 
order to reduce the incidence of the seri-
ous debilities which so often complicate 
fractures of the skull. 
-R. A. CHRISTIANSON, '36. 
PALLIATIVE IRRADIATION OF 
GASTRIC CARCINOMA 
By P ACK, ET AL 
Archiv es of S urgery ; December, 1935. 
The effects produced upon normal 
gastric mucosa by irradiation are 
indefinite, possibly in the nature of 
atrophy. The disadvantages of irradiat-
ing gastric tumours are: 
1. Depth of the viscus. 
2. Possible presence of metastases. 
3. Most gastric tumours are radio-
resistant. 
4. The poor general health of the 
patient. 
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5. Reactions produced upon adjacent 
radio-sensitive organs in liver and 
adrenal. 
6. The presence of iniection increasing 
radio-resistance. 
7. Dangers of radio-necrosis. 
The indications for palliative ir radia-
t ion a r e ref usal of operation or poor 
operative r isk. 
Radio-sensitivity is exhibited in only 
10 per cent, mainly those in the cardia 
or fundus . Gelatinous carcinoma is 
r adio-resistant. Many ulcerocarcinomata 
and cir cinoma simplex a re sensitive. 
Scirrhous and linitus are resistant. 
Preparatory to treatment, liquid diet 
is g iven and t he s tomach must be empty 
at t he t ime of treatment. After ir radia-
tion fluids are f orced, calcium lactate 
and g lucose are given orally, particularly 
in t he face of r eaction. 
The a uthor uses t he cross-fire tech-
nique, using four skin areas, deliver~ng 
a large dose at the tumour, but escapmg 
skin react ion. The effectiveness is pro-
port ional to the radio-sensit ivity of the 
tumour and the depth do"se at the tumour. 
The technique consists of using 700 
K .V. \vith 5 m.m. copper filtration, giving 
300 t o 350 R per foot per day until a 
dose of 3,000 R per foot is reached. 
The radium pack is considered the best 
method of administration. A 4 gm. pack 
at 15 em. distance for 80 to 100,000 
milligram hours filtered by 0.3 m.m. 
platinum and 1.5 m.m. brass. 
It is not advisable to irradiate gastric 
carcinoma . pre-operatively. Carcinoma 
of the cardia and fundus may be sub-
jected to Hareway gastrostomy with 
radium implantation under direct visual-
ization. Where inoperable tumours are 
not located in the pylorus or antrum, the 
stomach is amputated, the stumps over-
sewn, the posterior gastroenterostomy 
done. The carcinoma thus remains, but 
ir r itation is removed. Only anaplastic 
tumours are given prophylactic post-
operative irradiation. 
The complications of post radiation 
ulceration are haemorrhage and perfora-
tion. The pathological changes produced 
about the tumour are local necrosis, 
arterit is, haemorrhage and fibrinous 
peritonit is. 
The end results include one six-year 
cure of a lymphosarcoma. Var iable periods 
of remission result, but the condition is 
not cured. 
-J. A. LEWIS, M.D. 
VOLKMANN'S ISCHEMIC 
CONTRACTURE 
Associated with S upracondylar Fracture 
of the Hume1-us 
Meyerding, H. W.; J .A.M.A.; 106; 1936. 
The flexion deformity of the wrist and 
fingers resulting from contraction and 
fibrosis of the flexor muscles of the fore-
arm, which is known as Volkmann's 
I schemic Contracture, is of special inter-
est, affecting children a nd occurring a s a 
complica t ion of fractures of the lower 
end of the humer us, and results in perma-
nent, part ial or t otal disability when 
once established despite the most expert 
surgical and physical treatment. 
The factor s leading t o such a condi-
tion are, a s follows: 
1. The for ce which breaks off the lower 
fragment carries the condyles ba ckward 
and str ips the periosteum awa y from 
the posterior surface of the proximal 
fragment and this space pr omptly fills 
with blood. 
2. The lower end of the proximal f rag-
ment is carried forward and downwa r d, 
piercing the periosteum, f or cing its way 
against sof t t issues. Blood vessels and 
nerves become compressed and haemorr-
hage infilt rates t he antecubital spa ces, 
and if severe as from a rupt ured artery 
forces its way into the f orear m. 
3. Transportation or undue, rough 
handling of inj ur ed arm. 
4. Muscle pull holds the overlapping 
bones in mal-position, f urther ·impairing 
circulation in the forearm. 
5. The patient may be a haemophilic. 
S igns and Sym ptoms-
The extent of the injur y u p t ill this 
time depends on the t ype of f racture and 
local damage to soft tissues. If lef t alone 
the r esult may be malunion with fairly 
good function and with some limitati?n 
of motion at the elbow. Should a r tenal 
haemorrhage be unchecked, venous flow 
is interfered with and development of a 
subperiostial haematoma, distent ion, ten-
der ness, induration of antecubital space, 
pain, cyanosis, and loss of pulse ~nd 
numbness may take place. If infiltratiOn 
takes place (confined by the interosseus 
membrane, Radius, Ulna, and inelastic 
aponeurosis of the large flexor muscles ) , 
the arm becomes cold, blue, pulse absent, 
blebs, intense pain, and, unless intrinsic 
pressure relieved, contracture takes 
place. In a matter of hours, the damage 




Group 1-Uncomplicated fractures may 
be treated immediately by accurate re-
duction and retention give good results. 
1. Check position of fragments--ante-
rior and posterior plates. 
2. Repeated observatjons of colour, 
pulse, and impaired circulation checked. 
Group .2-Those cases that are reduced 
successfully, but upon next visit con-
tracture was discovered with marked 
swelling. 
1. Recumbent position. 
2. Arm suspended. 
3. Airplane splint applied instead of 
flexion. 
Group 9-Where antecubital space is 
distended, tender, pulse faint, skin blue; 
pain unbearable. 
1. If splints, bandage, adhesive tape, 
or cast applied, remove immediately. 
2. Elevate arm on pillows. 
3. Extend elbow beyond a right angle. 
4. Warm dressing should be applied 
(not hot). 
5. Warn relatives of the seriousness. 
6. If swelling increases, prepare for 
operation. 
Group 4-After several manipulations 
and considerable time has intervened 
since the fracture, and the arm has dis-
tended to such an extent as to demand 
immediate relief through surgical meas-
ures. 
1. Warn relatives and prepare arm. 
2. Free incision over haematoma, in-
spect brachial artery and nerves, and 
treat accordingly. 
3. Kirschner wire through olecranon 
for traction. 
4. Entire arm covered with warm 
alcohol and boracic dressings. 
5. Arm held in complete abduction. 
Group 5-Where wrist flexed, meta-
carpophalangeal joints extended, phal-
anges acutely flexed, hand in pronation, 
elbow motion" restricted, supination may 
be impossible and numbness of forearm 
exists. 
1. Try and relieve intrinsic pressure, 
heat, massage, etc. 
2. Lose no time in applying gradual 
extension (banjo splint, metal or wood 
splints with massage intervening). 
Operative-
When months of the above treatment 
fails, resulting in marked contracture, 
atrophy of bone, scars, contracted cap-
sules, nerve degeneration and impaired 
circulation. 
1. Lengthen the flexor tendons. 
2. Loose median nerve. 
3. Many cases may need section of 
pronator quadratus and teres. 
4. Resection of carpal and radial bones 
may help cosmetic effect. 
5. Biceps may require lengthening. 
6. Capsulotomy. 
7. Sympathectomy may be an aid in 
some cases. 
Prognosis-
Depends on many factors, age of pa-
tient, type of apparatus used, evidence of 
haemorrhage, whether good union or 
malunion, damage to bones, ossifying 
haematoma, scars and evidence of fibrosis 
of muscle. 
-JOHN A. LIND, '36. 
ARTHRODESIS FOR T BERCULOSIS 
OF THE HIP 
By R. I. HARRIS 
Journal of Bone and Joint Surgery, Vol. 
xvii, No. 2, Apr. 1935. 
It has been found by experience that 
bony ankylosis in tuberculous joints gives 
the most satisfactory results. A tubercu-
lous joint when ankylosed definitely re-
covers from the infection with no danger 
of future exacerbations. Experience has 
shown that the only therapy of material 
value in tuberculosis is rest and sunshine, 
hence all successful treatment is based on 
rest. The more complete the rest, the 
greater chance of a cure. 
Spontaneous ankylosis of a tuberculous 
joint results in a fibrous fixation which 
has some range of movement but may 
contain latent organisms which renew 
activity at a later date. The cure by this 
conservative treatment is long and uncer-
tain, and contrasted with the better 
results obtained with surgery, arthrodesis 
is the proper treatment. 
Arthrodesis of the hip joint is beset 
with technical difficulties, hence the 
surgical technique has not been satis-
factorily developed. Removal of the 
articular cartilage as in arthrodesis of 
the knee joint only makes the acetabulum 
larger and the head of the femur smaller 
so that good a pposition and complete 
fixation are impossible. 
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Operations evolved to produce arthro-
desis of the hip are of three groups: 
1. Strictly extra-articular, in which a 
bone graft is used extending from the 
wing of the ilium to the greater 
trochanter. The important defect with 
this operation is that the graft is rela-
tively small and weak and the gap 
bridged is large, with resultant fracture 
of the graft on weight bearing. 
2. The extra-articular and intra-
articular operation in which the articular 
surfaces are denuded of cartilage and a 
bone graft as above is used. Here the 
difficulty is lack of firm fixation during 
during the period of fusion. 
3. This technique is chiefly extra-
articular and is done by placing a bone 
graft obtained from the shaft of the 
femur including half of the trochanter 
or from the anterior superior spine with 
a portion of the iliac wing into the upper 
rim of the acetabulum and into the 
superior margin of the head and neck of 
the femur. This operation gives a better 
result than the above but more rigid 
fixation is obtained by the author's 
method. 
The requirements for successful arthro-
desis of the hip are: (1) An operation 
which is mainly extra-articular. (2) A 
substantial graft of high osteogenic 
power in intimate and extensive contact 
with the femur and the ilium. (3) A 
small gap to be bridged. ( 4) Firm fixa-
tion of graf t until fusion has occurred. 
A UTHOR'S OPERATION 
The hip joint is exposed by an adequate 
Smith-Peterson incision and the soft 
tissues raised subperiosteally from the 
iliac wing and turned out as a flap. The 
capsule is incised transversely along the 
anterosuperior aspect, detached from the 
acetabulum and inner aspect of the 
trochanter and turned backward. The 
graft is obtained by cutting a large 
rectangular area from the wing of the 
ilium immediately above the acetabulum. 
The graft must be large and strong. The 
superior surface of the head and neck 
of the femur as far out as the trochanter 
is cut through and raised up. The denuded 
surfaces are trimmed to form a con-
tinuous surface of bare bone onto which 
the graft can be slid down to lie in 
accurate apposition throughout its whole 
length. The screw of bone fixes the upper 
part of the graft to the ilium going 
through the inner cor tex. Then the bone 
flap of the femur is fixed with a long 
bone screw which goes through the cortex 
on the inferior surface of the neck of 
the femur. The wound is closed in layers 
and a long plaster spica is applied and 
maintained for four months. 
This operation fulfills the above 
requirements and the results have been 
very satisfactory. 
-DONALD EWING, '36. 
THORACOPLASTY IN THE 
TREATMENT OF PULMONARY 
TUBERCULOSIS 
YOUNG, F. H. 
Brit. Med. Jour.; 3926; 683-685; 1936. 
The author introduces the subject as 
one growing rapidly in popularit y and 
stresses the type of cases likely to be 
benefited by thoracoplasty. 
He divides the article into various 
titles, indicated in the foregoing discus-
sion. 
Selection of Cases-
Thoracoplasty is considered in all cases 
of pulmonary tuberculosis which have 
not achieved arrest of the disease by 
other means. 
The author advises several conditions 
to be satisfied before recommending 
thoracoplasty: 
(1) The type of lesion must be the 
type which will heal if mechanical im-
pediments are removed, and the thoro-
coplasty must be likely to remove them. 
(2) Lesions present in .other lung must 
be "inactive." 
(3) Fresh "flares" in apparently 
healthy areas must be improbable. 
( 4) The patient must be fit for the 
operation. 
(5) Good functional result must be 
obtained. 
Comparison with. Arti ficial 
Pneumo tlr.ora:r;-
The author advises that artificial pneu-
mothorax be undertaken before thora-
coplasty. In his own words the author 
writes "a successful artificial pneumo-
thorax is more efficient and less dangerous 
than a thoracoplasty, and should always 
be tried before a thoracoplasty, but 
should not be persisted with if inefficient." 
Type of Lesion-
The appearance of fibrosis in the 
lesion is evidence of resistance in the 
patient, and without this evidence the 




Thoracoplasty produces its results by 
allowing the lung to retract, and so the 
only lesions which will be benefited are 
the fibroid or fibrocaseous, with cavita-
tion. Thoracoplasty allows retraction in 
the presence of adhesions, and it is here 
that its scope lies. 
L esions in the Opposite Lung-
The lesions here should not be progres-
sive. Serial X-rays are advised here to 
determine any change in the lesion. 
A lesion involving more than a quarter 
of the lung should usually contraindicate 
the operation. 
Prolonged bed rest is advisable to clear 
up lesions here. Thoracoplasty is never 
an emergency operation. Therefore com-
plete understanding of progressiveness or 
quiescence of lesions is essential. 
Fitness for Operation-
General age limits for thoracoplasty 
are 20 to 50 years inclusive. Every case, 
however, must be taken on its merits. 
Any definite evidence of myocardial 
poisoning, incompletely compensated 
heart failure, or inefficient kidneys is a 
contraindication. Active disease in other 
organs, except the larynx, usually ex-
cludes a thoracoplasty. If for any reason 
To Study the Phenomena of 
Disease without Books 
---
the vital capacity is more than 50 per 
cent below normal great care should be 
taken in planning the operation to put 
the minimum amount of functioning lung 
out of action. 
When to Operate-
When the limit of improvement by 
other means has been r eached, the case 
requiring thoracoplasty will tend to be-
come a less favourable risk as time goes 
on. 
Problems of Technique-
The author advises men skilled in the 
operative technique of thoracoplasty. A 
skilled anaesthetist and careful, e.fficient 
post-operative care are advised. Weather 
conditions are also stressed as regards 
operations. 
The Functional R esult--
The results are favourable according to 
statistical evidence presented by the 
author. 
Thoracoplasty represents the last stage 
in the active treatment of any tubercu-
lous lesion in the lung. The author states 
that "in no form of treatment will skilled 
collaboration between the physician and 
the surgeon be more amply repaid." 
-JOHN M. GRAHAM, '37 . 
Is to Sail an 
Uncharted S ea. 
-Osler. 
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